June 
",u, 1952 G. MLARTY 
APPARATUS FOR ODIFYING THERMOSTAT OPERATION 
Filed May 20, 1948 

2,599,569 

/0 

/9 

/9 

 INVENTOR 
GOPDON 



Patented June 10, 1952 .. 2,599,569 

UNITED STATES PATENT OFFICE 

2,599,569 
»APPARïTUSFOR kIODI3ING HERMO- 
  STAT OPERATION 
iGordon McLarty, Batfl Crek, Mich. 
.:AppHcation:My20, 1948,Serial No. 28244 
3.Cltims. (CI. 200-i22) 

:'=TheioresentAnention relaies» broadly, to tem- 
,perature.controllïng andin its..spgciflc .phases fo 
rnodiflcation-of.the action of .thermostats of the 
common type utilizing..electric .resistance heat, 
-,wherèby closer or more ..positive ,control of .heat- 
ing systems may be attained. 
If is recognized that for best results in mild 
weather, a thermostat must-give short "on" 
-:periods Of heating plánt .operation .so that the 
"off" intervals will also be short, since this is 
necessary :for-maximum:cOmfort-and aoidance 
Of what 'is known as Ycold 70." .On the other 
hand, iris necessaryto have longer 'on". periods 
 in cold "weather for fnel ecOnomy and adequate 
..heat sUpply. :ï:I-Iowever, lif ;the thermostat is such 
 '_.that.it .gives.relatively:short ".on". Periods under 
 "ll.weather conditions,such thermostat will.hold 
the "on".period in,cold weathe too short so that 
-:heating efliciencyis-impaired :and a- heating plant 
- which otherwise -would supply ample.heat, either 
 will, mot supply enough heat, or will cause-poor 
distribution of the.heat:produced. Short "on" 
periodsincold wether will-aIso cause :the Start- 
ets, and the controlsas vell as the motor operat- 
ing the burner:and/or fn, vhere same isused, to 
.operte. so :often :tht their, lire will be shortermd. 
In .colder wether longer "on"-.periods are .de- 
- sirable, not only .for fuel economy and comfort 
but ulso becmse the heating-system strùctUres 
.heat up more-slowly urd Cool down more rapid- 3O 
-ly thanin mild v¢eather while stayingwithin the 
-comfort range of emperature variation, which is 
OE V2 dgrees :F. 'for.most :people. In. mild eather, 
with: electrical resistancé .heated heat antcipa- 
- tion !thermostuts, w.hich are £he :common ones 35 
used, one cannot keep within .the desred. 1/2 
 degree ...-room temperature vsriation, range 
unless the thermostat opertes to control 
heating .Dlant with a room temperature fise of 
pproXimately a :/4 degree F., because above this 4O 
: opeating xange the .heat génerated in the heat 
ing plt :w.ill be stored:und hot dissipated fast 
erotïgh, :thus :cusig---n overshoot of tempera- 
-:ture, perhaps .to the extent of three degrees 
 or more,. nd-thïs ds very«pronounced with solid 45 
fuel .heating :systems, stem systems, hot-water 
- :esystems, nd prel heating systems. Ths makes 
it necessay, to:modify'the action of the conven- 
ionalthermostats:hving hëgting units,.in order 
:to makehêm-operte so as to Closely meet the  50 
:requirements of varying weather conditions. 
It :should-be noted that ore reason why het- 
- ets re :used ;in-thermostats is that commercial 
thërm0stats, without heters,. bave not been 
 :mde which.:-:will-:operçe dependably on a /4 55 
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degree. F..¢hange :in ..room temperature. When 
ther-mostats,, either with or without a.heater, «re 
adjusted to .operate on much below a-l legzee 
. F. :range. of .temperature variation, they become 
5 subject to chatter  from .vibration such .as 
caused:by walking .near the thermostat, .closing 
doors,  et-cetera. Heaters alsocause:movement-of 
air -inside of the thermostat housing -which ..icls 
in producing quick response of the thermal-ele- 
10 ment in.the.thermostat..It-must be remembered 
that .these electric heaters,, which -operate.. only 
when the :thermostat :contacts  of-.the .two..wire 
...systems are.closed, generate enough heat Ana 
 predetermined length of .rime to anticipte, a 
15 room .temperature-fise and .cause.the thermostat 
:unit fo .operate. and .shut off the ,operation of 
.the:heating-plant. The .operation of the ther- 
mostat 4s thus .only partially .dependent UlOn a 
fise in room tem.peratue. ,Where the -heater in 
 20 the thermostat .is too active, the .thermostat 
..may .prevent:any rise in room temperature, or 
even.cause, it -to drop in extremely cold  weather, 
due fo. cutting .off the heating plant too quickly. 
 To help ov.ercome some of these diiïiculties, 
 5 some thermostats bave  small permanent-mag- 
net vhich attracts a steel .member on the end 
the bimetal thermal,element and snaps .he élec- 
tric-contacts together when-the .circuit -is -to be 
closed and yet allows them to snap open when 
.the circuitois to be-broken, thus keeping thecon- 
tact pointa clean. Some of these thermostats 
provide for .the .endwise .manual adjustment of 
-the .contact .-point-mounted on the thermostat 
base, .fo different elevations relative .to-the mag- 
-net, fo-per.mit .shifting the ther.mostat chrac- 
-teristics -so ,that if operates .on the "on" position 
longer-at one setting, which would .better meet 
cold weather conditions, .and shorter for 
other manual setting, such as would better meet 
mild weather conditions. Neither setting, how- 
ever,.is suitable for the other weather condition 
since £he 0perating.time will either be too 10ng 
or too ghort. 
There is anther ty_pe of therm0stt 'Which 
utilizes  three wïre circuit and whih /ives 
longer "on" periods in cold weather, but Will hot 
 give short enough "on' periocls in mild weter, 
because the thermostat heater does not influence 
thelength-of the "or"period, but.'rgtheris used 
fo shut the thermostat controlled heating plant 
off after the thermostat bas a rise of-about 1 de- 
 gree . due to room temperture increase. :This 
 is unsatisfactory since  fo hold a heating plant 
.in operation mtil there is a rise of 1-degree: F. 
:in roóm:temperture will many rimes:cause:an 
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overshoot of temperature, and particularly so 
under mfld weather operating conditions. 
Where hot water systems and panel heating 
systems are used, the "on" periods should be 
made so short in mild weather that there will 
practically be no fise in room temperature before 
the thermostat shuts off the heating plant, since 
otherwise the heat storage capacity of the system 
will cause an undesirable override of room tem- 
perature. If is thus necessary fo use a heater in 
the thermostat fo anticipate the temperature 
fise belote same reaches a point where the over- 
ride will occur. The automatic controlling o1 
the thermostat fo meet varying weather condi- 
tions thus becomes exceptionally important wlth 
systems of this type. 
Another drawback fo the common two wire 
heater type thermostats, oi" any thermostat which 
has a heater, is called "droop." This is the re- 
sult of the difference between room temperature 
and the temperature of the air passing over the 
thermostatic bimetal thermal element regardless 
of whether there is a separate heating unit or 
whether the bimetal thermal element supplies 
the heat itself. When the thermostat is operat- 
ing frequently, as in cold weather, the heat giron 
off by the thermostat heater, or even the thermal 
element itself, causes this "droop." In other 
words, fo get a temperature of 75 degrees F. in a 
room, the thermostat would have fo be set higher 
in eold weather than in mild weather in order fo 
overcome this "droop" effect. This again makes 
manual adjustment for the weather necessary 
with present day thermostats in order fo provide 
satisfactory operating conditions. If was a reco- 
nition of these and other shortcomlngs of the 
present day thermostat controls for heatlng 
plants and the like which led fo the conception 
and development of the present invention. 
Accordingly among the objects of the present 
invention is the provision of a method and appa- 
ratus for automatically eontrolling a heating 
plant thermostat so that it has sultably short 
"on" periods of operation in mild weather and 
progressively longer "on" periods when the 
weather becomes progressively colder, or colder 
and windy, such cold weather "on"periods being 
longer than are obtainable with standard heat 
anticipation thermostats alone. 
Another object is fo cause room air tobe passed 
through the thermostat instrument for more 
positive control of room temperature. 
Another object is fo slow down or substantiaHy 
stop the effect of the heater in a thermostat in- 
strument in eold or windy weather in order fo 
diminish or eliminate "droop" or "false reading." 
Another obect is fo automatically aHow the 
effect of the heater in the thermostat instrument 
to be a little more active than usual in mild 
weather, as compared with cold weather, in order 
fo give shorter con" periods, and correspondingly 
shorter "off" periods, for greater comfort. 
Another obect is fo automatically diminish 
the effective action of the heater in a thermostat 
instrument during cold, or cold and windy, 
weather so as to give longer "on" periods ai 
those tlmes for fuel saving and increased life 
of the electrical and mechanical controls, and 
moving parts of the heating plant system. 
Another object is fo provide an apparatus for 
automatically controlling thermostat instru- 
ments fo give short "on" periods of operation of 
the heating plant in mild weather and longer 
'on" periods for cold weather while keeping such 
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control apparatus exceptionally simple and posi- 
tive in action. 
A further object is to provide a simple thermo- 
stat instrument control device which is relatively 
 inexpensive, and easy to install and adjust ini- 
tially, following which itis automatic in opera- 
tion. 
Still further objects and advantages of the 
vention will appear as the description proceeds. 
]0 To the accomplishment of the foregoing and 
related ends, the invention, thon, consists of the 
method and means hereinafter fully described 
and particularly pointed out in the claims, the 
annexed drawing and the following description 
. setting forth in detail certain means and modes 
of carrying out the invention, such disclosed 
means and modes illustrating, however, but sev- 
eral of the various ways in which the principle 
of the invention may be used. 
0 In the annexed drawing: 
Fiiure 1 shows in diagrammatic manner a 
portion of a building with heating plant and ther- 
mostat connected for operation in accordance 
with the present invention. 
-, Figure 2 shows a partial]y sectioned thermo- 
stat assembly adapted for use as shown in Fig- 
ure 1. 
Figure 3 shows a partially sectioned thermostat 
assemb]y of a modified form adapted for use as 
0 shown in Figure l. 
It is well recognized that the draft through 
a furnace chimney in mild weather is relatively 
light and that this draft increases substantial]y 
proportionately with decrease in temperature 
3 outdoors relative fo the temperature of the in- 
door area tobe controlled. If is also well recog- 
nized that in cold weather the draft increases 
substantial]y in step with increase in outdoor 
wind velocity. The apparatus of the present in- 
40 vention utflizes this natural phenomenon to auto- 
matically control the operation of a thermostat 
instrument to produce short "on" periods in 
mild weather and longer "on" periods during cold 
or cold and windy weather. 
4 leferring more particularly to Figure 1 of the 
drawing, it will be noted that room , wherein 
the temperature is to be controlled, is supplied 
with heat from a heating plant or furnace 
which, for instance, may be of the hot air type, 
0 through a hot air duct , terminating in a hot 
air register 4 within the room. Cold air is re- 
turned from the room through cold air register 
 and cold air duct  back to furnace . This 
furnace may bave a stoker, or off burner appara- 
 tus , or any comparable mechanism for feeding 
fuel to the furnace wherein such fuel feeding 
apparatus  is e]ectrically controlled through 
conventional electric connections $ to a thermo- 
stat  for operation in the usual manner. In- 
o stead of using a stoker, or off burner , the latter 
apparatus may be in the form of a controller for 
turning on and off a fiow of gas to a gas furnace, 
or for opening and closing the dampers in a 
hand fired solid fuel burning furnace. The fur- 
¢3 nace  will be connected in usual manner to a 
chimney | by means of a smoke pipe ||. 
According to present day operation, thermo- 
stat  will open or close the electric circuit op- 
erating the furnace controls when the tempera- 
70 ture within the room varies within predetermined 
limits, as far as saine can be controlled in view 
of the shortcominis of the standard thermostat 
apparatus which bas been described above. In 
order to automatically vary the operation of the 
75 heater type thermostat instrument, a pipe 



 is»onnectedi t-.oe end-to =chimney i.O,-which 
-may.or=my-.not:be ' theï ame:one :fo hih ihe 
urnce is':conneted, :aride»ai :ts »other .. end 
-.»m«flexlble or :hin metal£ube i  ,which apensfinto 
,-thermostat 9.as-.i]l .be hereirmfter descrbed.. 
Wlth  pipe  | and tubing   connecte  as £hus il - 
Itmtrated, Jt :will be noted thatin mild weather 
"the :suction pressure in-.chimney  {} will be low 
.nd:accordingly .the .rate of flowof.air OEvom 
thermostt %hrongh-ubing .S-and-ppe | will t0 
be tow..Onihe o.ther hand, .in-mold weathr or 
 :cold ïad -.windy .wether .fhe =suction pressure 
.irmhimney   vàllhe-greaeramd accordingly the 
arnonnt-..)f_air :dravn±hzough .the .thermostat 9 
-ill«be.gzeater. 
:aferring toFignre 2,-±he:th:e'nostat 9_has .the 
. -nsual=lefort.d _coertmmber_ 4, _and«a .base 
membr J. :Amounting block[ 6 onbase:nm- 
br  $_has ..a mfld :spring   ..onv.mtiunlly:.con- 
.:»n¢fd.fhero; and such spring:in urn carr.ies an 
carre. .8with adj.ustinoE-ssrew  9 adapted to.be 
 f.uafd by .a: tmperature control dial .membeï 2 . 
..Also-connectd fo spring  /for instance by=mens 
of rivets , is a bimetal element which is bent 
-to-.subs.tantially Ushape and providedon it 5 
free endwith-amountingmember 23 which car- 
.ries :a contact-.point . This contact point 
adapted.fo be brought.into contact ith a.-second 
 contact .point , mo.unted on the base member, 
 when OEhe bimetal lement 9.2 moves .in coi!in 80 
direction under lowering :temperature. Electri- 
.eally conneotdtospring .7 is an electrical.heater 
:unit.:6 vhioh is Eonneated.to .one Of the pair o£ 
 wires-8 while the other wire. of this pair is con- 
neEted tocontactpoint .9... The elcçrical heatr 5 
.nnitmay be-of..any convnttonal type, althougb 
.the_most :commoIt ones i.-.u.se .uti!ize either a 
.oErbon_trsistor:or ... reststor wire.. While U- 
shRp.d bimtal elements.9. ,are the eommon .ones 
 _used-in thermosfats, thay::ae .also .ustl in.coiP 0 
.forrn,:andin:some.cases insted.ofa bimetal ele- 
ment.a bellovs with:a volti!e :fluidJn saïn  
used for this purpose. 
:Someof the commercial thermostat assembliez; 
now on the market make mounting membr $ 45 
out of iron or-steel and then use a small horse- 
. .shoe permanentmagnet l for snap action make 
and break of the contact points 24 and 2. In 
manuallycontrolling the thermostat for varying 
the "on" periods in accordance with weathsr 0 
contlttions, it has been proposed to manually 
more .contact . backwardslightly for cold 
:weather adjustment sa that when the contacts 
are :closed, member  .wfll be .relatively close fo 
thmagnet which wi!l then bave a stronger hold- 
ing power on thismember and thus allow a longer 
"on" period before, the contact-is broken, and ye 
permit contact  to be manually moved outward 
sa as to.decrease the holding effect of the magnet 
9. and thus produce shorter "on" periods suit- 
able for use in mild weather. The present inven- 
tion is designed to overcome the necessity of this 
manual adjustment and hence the mechanism for 
moving contact point 2 in and out has hot been 
illustrated. 
The electric circuit through he thermostat, as 
shown in Figure ,, is such that one of the elec- 
tric connections 8 is joined to contact point 5 
whfle the other is joined through wire 8 to elec- 
tric heater unit 6 which in turn is connected by 
wire 9 to spring  and thence through bimetal 
element  and mounting member 3 through 
contact point 4 back to contact point , thus 
completing the electric circuit through the 
thermostat when the contacts are closed. It is 75 

 -thus:obv.i0us -that .vhen;concs_..::and:2 
 closed,:curzent Tlowingthrough he:elec.tc.heater 
2B wfll:cae it.%o ;give off:heat .toslightly=rm 
:the :bital  element .22 in mater causing saine 
fo ucurkslight!y 'which in turn will open:con- 
tac 24 .and .2 to break .the operating circuit, 
:and thus anticipate a fise in room .temperate 
and .check'override. If the=room has hot warmed 
up appreciably, contact points 24 and .2S .will 
.again.close:due-to .the reverse moxement of the 
bimetal_element 22 when .the effect of-the: heat 
.given-off by .heating :element 2 .is overcome. 
Sometimes there .are .undesirable air.currents in 
.the: wall. space,, andré, avoid direct, effect .of::sme 
-on £he. _thermoatat,..:anY-.opes. from. one.:to 
-:the.O.tr shoul besealed, such as by'seig the 
openg.:around wires 8 with packing.3. 
.Controlling the.thermostat automatically :.to 
 produce short "on" periods in mild weather and 
20_.longer ?'on'"perio.in cold or indy weather.can 
be-_accomplished by controlling the _eff.ect of 
heater:.2-.on the bimetal element 2. in accor- 
ance with .the :present invention, a. preferred ay 
of accomplishing this is by bending tube 3so as 
to place the iet of saine in desired position, pref- 
erably above and a litfle to one side of :heating 
e!ement 26, where it will draw air through :the 
thermostat instrument and carry off part of the 
heat delivered by heating element 28. In .mfid 
weather with a lower suction pressure in chim- 
ney 8, the amont of air and heat withdrawn 
11 be very moderate and .less than  cold 
weather when the suction pressure in':the chim- 
neyis correspondingly higher. The effect of.heat- 
ing .element 26 on the bimetal .element .2 in ld 
weather,._due  this air flow, wi!l therefore be 
greater :than it wfll be.in cold or-cold and windy 
weather and as a result, .the desired:contuonsly 
variable:automatic controlliDg.of the thermostat 
instrument tohort "on' periods inmild weather 
. and _prgressively longer ".on" periods-in; pro- 
.gressively. colder weather will be..taken care of. 
_ Amodified .thermostat instrument is shown .in 
.Figure 3 wherein 
.rectly.s a seN-heated unit due to i resistance 
fo flow of- electricity therethrough. In .this..case 
tubing $ may be bent  various positions but 
:preferably so as to draw air .directly. ff'oto under 
the .hair pin bend-3O,of .the .thermostat bimetal 
unit 22a which is .the most effective point of .e 
unit so far as.openg .contac 4 and ,.are con- 
cerned. Thus again variation in flow_ of air 
through the ermostat instrument and into .tube 
$ will vary with the suction pressure in. chim- 
ney  and once more aumatically control the 
.operation of the thermostat itrument so as to 
give relatively short "on" periods.in mild weather 
and longer "on" periods .in colder or cold and 
windy weather. 
In.most cases where the run to the chimney is 
hot too long, pipe 2 may be ruade from % inch 
standard pipe, and tubing f$ from one hall inch 
tubing, the upper end of which may be suitably 
bent so as to pass into thermostat 9 for with- 
drawing heat. If desired, a few inches of flexible 
tubing, or even lead tubing, can be joined to the 
upper end of tube  to facflite bending saine 
to desired inlet position in the thermostat. To 
give greater flexibility of operation, a valve 
70 Figure f, may be placed in the air suction line so 
as to permit throttling the air flow fo meet special 
conditions. This valve may be of any nven- 
tional type, although a gare valve or a plug valve 
would be preferable since they would be less sub- 
ject  plugging with lint drawn into the line. 
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With the apparatus installed as shown in Fig- 
ure 2, the thermostat is ilrst adjusted so that if 
will snap on and off positively ata differenfiial of 
approximately 1/2 degrees E. A heater is selected 
which will permit the thermostat unit to staF 
closed for approximately /2 to 3 minutes duï'ing 
mild weather, and then inlet 3 is adjusted to 
draw air through the thermostat fo slightly cool 
the heater and give an "on" period which will just 
ovm'come "cold '70" and overshoot in mild weather 
for the particular system and fuel which is being 
worked with. Where the heater is a separate ele- 
ment, as shown in Figure 2, the inlet usually is 
set above and to one side of the heater so as to 
draw air through the thermostat directly above 
the heater, while if the bimetal element itself acts 
as a heater, as is shown in Figure 3, then air is 
preferably drawn from directly under the hair 
pin bend since that is the most active part of the 
bimetal element. If necessary, valve $] will be 
partially closed to control the air flow through the 
tubing. The apparatus is then in condition fo 
automatical]y control the heating system since 
under mild weather conditions, the air flow will 
be less and its effect on the heating unit 26 will 
be pripirtiina!ly reduced si that short 'Con" peri- 
ods will prevail. On the other hand, when the 
weather is cold, more air will be drawn into inlet 
2 and hence the heater will have less effect on 
the bimetal element 2 so that saine will stay on 
longer, thus automatically meeting the heating 
requirements for that type of weatheï. Ordinary 
heat anticipation commercial thermostats will 
vary the "on" periods from approximately /2 fo 8 
minutes, while fit ideal conditions this range 
should be broader, tentatively /2 to 30 minutes, 
and this briader range should be automatically 
controlled fo increse the "on" periid with drop 
in temperature, and vice versa. Ey varying the 
air flow through the thermostat in accordance 
with the present invention, this ideal condition is 
elosely approached, droop drastically reduced, 
and much more satisfactory results automatically 
obtained over a wider range of outdoor tempera- 
tures, than is possible si!ely with present day 
commercial thermostats oï the heat anticipation 
type. 
Other modes of applying the principle of my in- 
vention may be employed instead of those 
plained, change being made as regards the means 
and methods herein disclosed, provided those 
stated by any of the fo]IÇwing claires or their 
equivalent be empoyed. 
I therefore particular]y point out and distinctly 
claim as my invention: 
i. The combination of a thermostat assembly 
for cintrolling the temperature in a room or the 
like and having an electric circuit with a heat 
actuated member as part of same, an electrically 
operated heater, electric circuit connections 
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which operably join said heater in the electric 
circuit of said heat actuated member, and a sep- 
arate tubular means extending between the ther- 
mostat and outside atmosphere for continuously 
 flowing air in varying but mobstructed and pre- 
determined unidirectional manner through said 
thermostat assembly to the outer atmosphere in 
the presence of varying atmospheric conditions 
for controlling the effect of said heating means 
I0 on the operation of said heat actuated member. 
2. In combination with an electrically heated 
temperature fise anticipation thermostat for 
dwellings and the like, a tube for a gaseous fluid, 
and in communication with the atmosphere for 
], creating variable suction pressure which varies 
with atmospheric conditions, said tube opening 
at one end into said thermostat in the zone of 
greater heat while its other end is connected fo 
said variable suction pressure creating means for 
2o flowing gaseous fluid through said tube fromsaid 
thermostat to said variable suction pressure creat- 
ing means, whereby the electric heating of the 
thermostat is less effective in cold veather than 
in hot. 
. 3. The combination of a thermostat assembly 
having an electric circuit including a heat actu- 
ated member for use in controlling the tempera- 
ture in a room or the like, an electrically oper- 
ated heater for supplying a small amount of heat 
;"' to said thermostat, said heater delivering heat to 
aid thermostat when operably connected thereto 
and the electric circuit through the heat actuated 
member is closed, a tube extending into said ther- 
mostat in proximity of said heater, means for 
5 creating variable suction pressure which is great- 
er in cold weather than in hot weather, and 
means for connecting said tube fo said variable 
suction pressure creatin means in manner creat- 
ing a fluid flow into said tube from said thermo 
40 star, wherein such flow varies the effect of said 
electric heater on the operation oï said heat actu- 
ated member and produces longer operating run. 
in cold weather. 
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